Interactions of both melittin and its site-specific mutants with bacteriorhodopsin of Halobacterium halobium: sites of electrostatic interaction on melittin.
Melittin and its site-specific mutants differentially delay the slow-decaying component of the photocycle intermediate M412 of bacteriorhodopsin in the purple membrane and the acetylated purple membrane whose several lysine residues are modified. This effect is attributed to the interaction of the total positive charges of melittin or its mutants with the total negative charges of bacteriorhodopsin. The effects of melittin and its mutants on the Triton X-100-solubilized bacteriorhodopsin monomers are somewhat complicated but are associated with their charges. These results show that there is electrostatic interaction between bacteriorhodopsin and melittin and that both N- and C-termini of melittin function as sites of the interaction, with Arg 22 and Arg 24 making a prominent contribution to the effective surface charge of melittin. Melittin, at certain concentrations, partially restores the decreased photoactivity of the bacteriorhodopsin monomers trapped in the Triton-lipid-protein mixed micelles, which suggests that melittin may compete with Triton X-100 for the binding sites on the bacteriorhodopsin monomers. Other kinds of interactions between bacteriorhodopsin and melittin are also indicated. The possible states of melittin in membranes are discussed.